Inhibition of eIF4F complex loading inhibits the survival of malignant glioma.
The eukaryotic initiation factor (eIF)4E‑binding proteins (4E‑BPs) regulate cap‑dependent protein translation and control the assembly of the eIF4F complex. In the present study, a phosphorylation‑deficient truncated 4E‑BP2 (eIF4FD) was constructed into the eukaryotic expression vector pSecTag2, and the in vitro and in vivo effects on malignant glioma survival were determined through inhibiting eIF4F complex assembly. Cell cycle distribution analysis and TUNEL staining show that overexpression of eIF4FD suppressed cell proliferation and induced apoptosis in U251 cells. Western blotting showed that the cell cycle‑related genes cyclin D1 and C‑myc, and anti‑apoptotic genes B‑cell lymphoma 2 (Bcl‑2), Bcl‑extra large and survivin were reduced following the overexpression of eIF4FD. Furthermore, eIF4FD suppressed glioma vascularization via reductions in the expression of β‑catenin and vascular endothelial growth factor. In the orthotopic xenograft model, the stable expression of eIF4FD in U251 cells attenuated cell growth and increased the rate of apoptosis. Accordingly, pSecTag2‑PTD‑eIF4FD injection via the tail vein of mice also lead to cell growth inhibition and the induction of apoptosis. Therefore, the study showed that phosphorylation‑deficient truncated 4E‑BP2 efficiently inhibited eIF4E and prevented the formation of the eIF4F complex, which further contributed to the inhibition of cell proliferation and vascularization, and the induction of apoptosis. Therefore, the 4E‑BP2‑based phosphorylation‑deficient truncation designed in the present study may represent a novel approach for the targeted therapy of human malignant glioma though inhibition of the translation initiation complex.